Purpose. Changes in graduate medical education associated with full implementation of the Balanced Budget Act of 1997 have required medical schools to review and revise their curricula. As limited funding increases pressures to streamline training, residencies will potentially expect an entry level of skill and competence that is greater than that which schools are currently providing. To determine whether medical school curricular requirements correlate with residency needs, this multidisciplinary pilot study investigated expectations and prerequisites for postgraduate specialty training. Method. A questionnaire about 100 skills and competencies expected of new first-year residents was sent to 50 U.S. residency directors from surgery, internal medicine, family medicine, pediatrics, and obstetrics-gynecology programs. Each director was asked to state expectations of a first-year resident's competence in each skill at entry to residency and after three months of training. Skills deemed most appropriately acquired in residency were also identified. Competencies included diagnosis, management, triage, interpretation of data, informatics and technology, record keeping, interpersonal communications, and manual skills. Results. A total of 39 residency directors responded, including seven surgery, nine medicine, seven family medicine, eight pediatrics, and eight obstetrics-gynecology. In addition to physical examination skills, 13 competencies achieved more than 70% agreement as being entrylevel skills. There was wide variability as to the relative importance of the remaining skills, with residency directors expecting to devote significant resources and time in early training to ensure competence. Conclusions. Medical schools should consider the expectations of their students' future residency directors when developing new curricula. Assuring students' competencies through focused curricular change should save both time and resources during residency.
Rapid evolution in basic science and technology as well as projected needs for fewer specialists has sparked a reevaluation of the structure and content of medical school curricula in the United States. Many schools have shifted emphasis in the first two years of undergraduate medical education from gross anatomy and physiology to molecular biology and the cellular basis of disease. Focused rotations with graded responsibilities for care of patients continue to define the third-year experience. The fourth year often remains unstructured, enabling students to freely explore the spectrum of medicine and fill in any perceived gaps in their knowledge bases. Given the broad range of choices, some fourth-year students choose areas of study that they believe to be interesting or important but that they are unlikely to study in depth during their careers; others focus on preparation for their future fields. The potential for wide variability in the preparedness of students to begin medical practice has made the value and efficacy of the fourth year of undergraduate medical education the subject of scrutiny and serious debate. In general, medical schools consider their curricula successful if their students consistently pass the United States Medical Licensing Examination (USMLE) Step 1 and Step 2 administered by the National Board of Medical Examiners. However, new physicians require more than a basic working knowledge of common disease states and diagnoses to function with even a modest degree of independence and responsibility in the evaluation and management of active clinical problems.
Like medical schools, academic medical centers and specialty programs are scrutinizing the structure and focus of residency education curricula in an effort to survive the graduate medical education and training restrictions imposed by the Taxpayer Relief Act and the Balanced Budget Act of 1997. The evolving pressures on hospitals for fiscal efficacy add an additional layer of complexity to the retention of an education mission. As the pressures to limit postgraduate training and the need for increasing efficiency in patient care converge, residency directors will come to expect incoming first-year residents to demonstrate competence in a spectrum of skills that had previously been taught in residency. Responsibility for early competence in the practical skills necessary to practice medicine will shift from postgraduate training programs to the medical schools.
While it is often assumed that a ''generalist'' knowledge base is sufficient and appropriate preparation for postgraduate training, associations between medical school curricula and residency needs have not been investigated. Although individual specialties have attempted to define competency expectations for incoming first-year residents in their limited fields, [1] [2] [3] [4] [5] comparisons across specialties are inferential at best. To address this issue, we performed a pilot study to examine the degree to which consensus exists across specialties regarding what skills and competencies are essential or expected prerequisites to beginning the first year of residency.
METHOD
In 1998-99, we asked the clerkship directors of the surgery, internal medicine, family medicine, pediatrics, and obstetrics-gynecology programs in the University of Washington School of Medicine in Seattle to identify ten representative residency directors for each of their specialties from the full spectrum of private practice, university-affiliated, and university-based programs evenly distributed across the western, midwestern, and eastern United States. We sent a pilot questionnaire about 100 skills and competencies expected of incoming first-year residents to these 50 specialty residency directors and later contacted non-respondents by telephone or fax to encourage full participation.
The competencies instrument was a modification of a previously tested and validated questionnaire used by the department of medical education to evaluate curriculum content at the University of Washington School of Medicine and at 11 other medical schools. 6, 7 In our study, we asked each residency director to state expectations of new firstyear residents' competencies or skills on entry to their programs and after three months of training. Competency was defined as having sufficient experience to allow the independent completion of the task with minimal or no supervision. Skills linked to ''early training'' were defined as those requiring direction and supervision, primarily due to an expected or perceived lack of experience, but that should be ''competent and independent skills'' three months into the first year of residency. Directors were also asked to identify skills that they believed would be most appropriately acquired during residency. Potential competencies included skills related to diagnosis, case management, triage, data interpretation, informatics and technology, record keeping, interpersonal communications, judgment, and a range of manual skills.
Descriptive statistics, including the mean, median, range, and standard deviation, were derived for all variables across specialties. We analyzed data for statistical differences among specialties using chi-square analyses for comparison of groups.
RESULTS
A total of 39 residency directors (78%) returned the questionnaire. The return rate by the residency directors' specialties was seven surgery (70%), nine internal medicine (90%), seven family medicine (70%), eight pediatrics (80%), and eight obstetrics-gynecology (80%). In addition to nine organsystem-specific physical examination skills, only 13 (13%) of the 100 competencies achieved more than 70% agreement among the specialty residency directors as ''expected'' of a graduate medical student entering the first year of residency (see Table 1 ). Three months into the first year of residency, expected competencies for these skills rose to 77% or higher. Thus, if a firstyear resident did not possess these skills on entry, early competence was deemed important enough to warrant a specific training focus.
In addition, at least 70% of the specialty residency directors agreed that demonstrable competencies in an additional 15 skills were essential three months into the first year of residency, although competencies in these skills were not broadly required at the onset of residency (see Table 2 ). Among these were a series of manual and interpretive skills such as reading a chest radiograph, interpreting an electrocardiogram, inserting a Foley catheter or nasogastric tube, basic suturing, and obtaining an arterial blood sample for analysis. Directors uniformly expected to provide training in resuscitation according to advanced cardiac life support (ACLS) or pediatric advanced life support (PALS) protocols as part of the firstyear resident's early experience. There was general agreement that 11 complex skills involving triage, management, and negotiation of patients' care, as well as making clinically acceptable decisions with limited information, would be acquired during residency (see Table 3 ). The specialty residency directors did not agree on the importance of the remaining 61 postgraduate training competencies and skills on the questionnaire. Competence to evaluate situations involving death and dying as well as initiation of do not attempt resuscitation (DNAR) orders was expected earlier by internal medicine and family medicine residency directors than by surgery or pediatrics residency directors, likely reflecting the focus on chronic illness in primary care. However, some obstetrics-gynecology residency directors expected first-year residents to be competent on entry to initiate a discussion of DNAR status with patients. Advanced manual skills, such as placement of a Swan-Ganz catheter, venous cutdown, or chest tube, were emphasized earlier by surgery than by other specialties. Early competence in writing total parenteral nutrition orders was important to specialties where patients were more likely to be unable to eat, such as surgery, pediatrics, and obstetrics-gynecology.
Skills deemed very important for some specialties were deemed irrelevant to preparing for residency in other specialties, reflecting differences in the patient populations served by the specialties, as well as the expected use of consultants to perform various tasks (e.g., inserting a Swan-Ganz catheter). Overall, the residency directors in our study did not expect preparedness at the onset of the first year of residency for eight of the 100 surveyed competencies and skills, but concurred that, where relevant, these skills were considered to be part of training during residency. Competencies that the directors considered to be completely acquired in residency included management of emergency situations, complex multisystem diseases, permanent disabilities, pain, and issues associated with death and dying. Three manual skills (performance of a venous cutdown or flexible sigmoidoscopy and insertion of a chest tube) were identified as appropriate to training during residency, although there was intraspecialty variability as to their relative importance.
DISCUSSION
Organizations in the United States such as the Accreditation Council of Graduate Medical Education (ACGME) and the Liaison Committee for Medical Education (LCME) have published broad areas of expected competency objectives for the purpose of evaluating and accrediting medical schools and residencies. These objectives also serve as additional guides to curriculum development and include skills related to general care of patients, a breadth of general medical knowledge, a capacity for practice-based learning and improvement, interpersonal and communication skills, professionalism, and an understanding of systems-based care. In an effort to encourage creative and innovative educational models, however, the leaders of these organizations have purposefully avoided prescribing specific curriculum content and/or means of evaluating and verifying these areas. Thus, graduation requirements in most medical schools reflect compilations of ''required'' courses and ''desired'' clinical rotations, with only vague reference to actual competencies. The potential result is a wide gulf between what a medical school faculty defines as important and what residency faculty can practically expect of a firstyear resident. Essential competencies for a ''generalist'' have been examined from the perspective of medical school faculty. 6, 8 Several specialties have attempted to develop guidelines and ''requirements'' for graduating medical students entering their fields. 1, [3] [4] [5] The stated goal for all of these studies is defining the educational content of core clerkships rather than addressing the skills and competencies important to the performances of first-year residents. Most core clerkships are structured to emphasize a working knowledge and understanding of anatomy and pathophysiology, coupled with basic history and physical examination skills. In this, the residency directors and medical school faculty agree. From the residency directors' point of view, however, students leave medical school with a ''generalist'' education but with such a widely variable set of necessary skills and competencies that the directors expect to provide significant supplemental instruction early in training to ensure uniform competence in the basics of actual care of patients.
The cumulative effects of the Balanced Budget Act of 1997 and market forces will necessitate streamlining residency to achieve educational objectives within a more limited time frame. Finding ways to ensure a first-year resident's competence in skills deemed important by his or her specialty would save time, effort, and resources. Pediatricians, as an example, had comparatively limited expectations of their firstyear residents with respect to competence. Only 89% of pediatrics residency directors expected a first-year resident to be competent to obtain a complete history on the first day of residency, compared with 100% of surgeons, 100% of internists, 100% of obstetricians, and 100% of family practitioners. The residency directors held lower expectations for first-year residents' competence to complete a thorough screening examination: internal medicine (89%), obstetrics-gynecology (75%), family medicine (86%), surgery (86%), and pediatrics (12%). Although likely a reflection of the relatively limited exposure that the average medical student has to child/infant health care during medical school, mastery of the detailed pediatrics history and physical is essential to a first-year resident in pediatrics. The apparent lack of confidence in first-year residents' competence to perform these tasks requires pediatrics residency faculty to focus the first three months (or more) of training on the re-affirmation of basics skills that should have been taught in medical school.
Another example of the need to better prepare graduates for residency is ACLS/PALS training. Many schools offer verification as an option to their students, but there is no national require- Table 1 were incorporated in medical school curricula, residency faculty could simply confirm competence in these skills during orientation and move more rapidly to teaching residency-acquired skills such as clinical management and judgment. One means of reconciling the differences between medical schools' objectives and residency-specific expectations would be to develop specialty tracks in the medical school curriculum. In 1998, the American College of Surgeons (ACS) Graduate Medical Education Committee approached this question through a survey of a spectrum of surgical specialties (general, obstetrics-gynecology, orthopedics, otolaryngology, plastics, and urology), asking residency directors to rank essential skills and competencies for graduating students entering their fields.
2 Although the surgical specialties diverged when defining skills for residents completing their first year of residency, there was significant agreement across specialties as to appropriate prerequisite proficiencies for graduating medical students, with the only exception being specialties that focus on a single organ system (e.g., ophthalmology). On the basis of this broad consensus, the authors of the ACS study made a case for medical schools to develop innovative curricular paths specifically designed for presurgical students. Most medical schools, however, are loath to consider special education pathways for subsets of students based on their career plans. The assumption persists that, based on selfassessment, students will seek out experiences that will optimize their preparation for the first year of residency. Students may find this difficult, however, without guidance from their chosen specialties. Availability of clear departmental recommendations, reiterating the ideal preparation for residency (which may or may not include additional exposure to the primary specialty) would also aid students who change their specialty choices.
Our study advances the ACS study a step further by addressing the similarities as well as the differences in residency expectations along with preparedness across specialties. Although our study is limited in power by the number of residency directors surveyed, the spectrum of programs and areas of congruence suggest that our sample was representative. Virtually all the residency directors indicated that they expected to spend a portion of the first three to six months of residency confirming competence in key skills and competencies. Logically, the more experienced the student, the less time a residency director should need to devote to documenting basic skills. Given the broad agreement among specialties as to what skills are essential to a firstyear resident's work at this early benchmark (see Table 2 and Table 3 ), we make a solid case that these skills should be taught, evaluated, and validated within the medical school curriculum. Incorporation of formal ACLS training, pharmacology reviews, and focused exposure to specific areas that will be important to early job performance (e.g., rotations in anesthesia for airway management, in an intensive care unit for management of acute critical illness) would further improve a new first-year resident's preparedness for postgraduate training. The areas of interdisciplinary disparity identified by our study, however, provide additional data supporting the development of specialty-specific training modules that emphasize entry requirements and competency expectations in a given field.
If the role of medical school is to provide the educational background for residency, current curricula are probably meeting that need. If, however, medical school defines the beginning of a continuum that takes the student from novice physician to master clinician, the inclusion of a spectrum of skills and competencies necessary to proceed to the next level should markedly improve a new physician's success.
